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(54) YCTPOflCTBO PACUMPEHWfl 
CKBAXMH 

(57) H3o6peTeHMe othocwtc* k ropnoft npoM- 
tm m crpowre/ibCTay m m.6. Mcnoitt»30aaH0 aha 
coopyaeeHM* ctceaxMH noA npenBTCTBM»MM 
icaic c oAHOBpeMexHOft npoutaAKOft icoxyxa 
m/im Tpy6onpoBOAa. Tax h 663 npoKiiaAKM. 



Ue/lb - nOBblUI6HM6 HdAB)KHOCTM pa60TU. YCT- 

PoActbo C0Aep)WfTTpy6y-/JKAeprr/l) 1, icoacyx 
(K) 9. npMBOAHoA Ba/i 2 m pa6oqn& opraH (PO). 

riOCiieAHMA BMR0/IH6H B BMA6 KOHMMBCKOrO 

pacicaTUBaiotMero MexaHM3Ma, ua uieflicax aicc^ 
uempMicoBoro sana 3 Koroporo pacnoiioxeHM 
KOHmeCKMe kbtkm 5. flpoAO/ibHue ocm kstkob 
5 pacno/ioxeHbi noA yrnoM k ocm PO. Bail 2 
cicpeniieH c PO m paaMeuieH c B03M0*H0CTb # K> 

BpatUeHMJI B Til 1 M/IM B K9. OAMM KOH614 PO 
COeAHHBH C B03MO*HOCTbK) BpdUlGHMJt Til 1 M 

ApyroA - c K 9. Pe6pa 10 pacnoiioxceHu cmm- 

MOTpMMHO OTHOCMTBilbHO OCM PO. M MX KOHt|fal 

aaxpeniieHU hb Hapy*Hux noBepxHocmx Til 
1 m K9. nptf BpatueHMH sa/ia 3 BpamaeTC* m PO. 
a aro kbtkm 5 oOxarbiBatotcn no aa6oio pactiJM- 

P*6MOfl CKB8XMHtf ( npOMSBOA* yfWIOTHeHMB 
fpyHTB B PBAMBJtbHOM HdnpdBiieHMM. dpM 

BCTpeMO c BaiiyHOM pe6pa 10 babb/imbbiot ero 
b rpyifT mam padpytuaipT. 3 nil. . 
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M3o6peTeKVte othocwfc* * ropnoA npo- 

MMUJIieHKOCTM M CTpOWTeilbCTBy M M03K6T 6«Tb 

Mcno/ib309dHO Ann coopyxenwii ckb3*mh ooa 

npcnUTCTSMflMM, K8K C OAMOBpBMCHMOft npO- 

k/ibaxoA xoxyxa m/im Tpy6onpoaoAa, Tax m 6e3 5 
npoxsiaAXM. 



Uenb w3o6poTeHW - noBwiueHne MaAex- 

H0CTMpa6OTW. 

Hajwr.l noita3aHacxeMacTpowTenbCTBa 10 

KpHB0ilMH6AH0ft CXBB*MHU C OAHOBpeMOHHOA 

npoxnaAxoA Tpy6onpoBOAa; na <frnr.2 - ycr- 
poAc rao, npOAonbMbia paape3; Ha <J>iir.3 - pa3- 
pea A-A Ha $Mr.2. - 

YCTpOftCTBO AA« paCUJMpCHMJI CXBdXCMH 15 

coiepKHT TpyOy-nMAep 1 . b kotopoA ycTanoB- 
agh Ha npoMexynHHUX onopax(ne noxaaaHti) 

CB03MO*HOCTblO Bp8UieHMa npMBOAHOA Ban 2. 

Pa&KHft opran BwnonHen b bmac pacxaroBa- 20 
tomero MCxaHM3Ma c sxcuchtpmxobum ea/iOM 
3, na uieAxax 4 xoroporo pacno/iGsxeHbi xohm- 
secxMe xbtxm 5. nooAonbHwe^qcM cmmmctphm 
pacnosioxenu noAymOM 1-6 x npOAOflbnoA 
ocn pa60Mero oprana tbxmm o6paaoM. w>.npw 25 
BpaiueHMu saiia 3 xbtxm 5 xaTHTca b 3a6oe 
CKBaKMHU no cnHpanw eoxpyr npoAO/ibnoA 
ocm. YxaaanHuA yro/i onpeAejmeT mar xaTxa 5 
- noAany ero 3a oamh o6opor BOKpyr npoAOflb- 
hoA ocm pa6oscro oprana. Oamh xoneu eaha 3 30 
KMHeManiMecKM canaan c npwBOAHWM bbaom 
2, nanpHMep, nocpeACTBOM My<Jrru 6 m ycra- 

HOBMH C B03M0XH0CTbK> BpaiMCHMJI Hd ROA~ 
UJMnHMKOBOA Onope 7 OTHOCMTOnbHO 

Tpy6w-/iMAepa 1. ApyroA icohbu aa/ia 3 ycia- 35 

HOBflCH C B03MOXMOCTbK> BpdUlBHMJI B Onope 

8 Ann paCkwero opraHa, xoropa* pacnoiioxe- 
Ha BHyrpH npoxjiaAuaaeMoro xoxyxa 9. Tpy- 
6a*HMAep 1 m xoxyx 9 cooamhohu moxay 
co6oA pe5paMH 10. xoropwe pacnofloxenu 40 

CMMMOTpHHHO OTHOCMTe/lbHO npOAOJIbHOA OCM 

paGonero oprana m oxBaTueaiOT pa6onMA op- 
ran. KaxAoe pe6po 10 oahmm kohuom aaxpen- 
neno, nanpMMep. c noMombio csapxM na 
* eneuineA 6okoboA noBepxHocm Tpy6u-nMA©- 45 
pa 1 , a ApyrHM kohuom - na BHeumeA 6okoboA 
noaepxnoCTM xoxyxa 9. flwaMeTp kohmhccxmx 
KdTKOB 5 pacxarwBaiomero Mexann3Ha yaenn- 
mmbbbtc* ot Tpy6u-/iMAepa x xoxyxy 9. ripw- 
boahoA Ban 2 npttBOAKTcn bo apamenwe ot 50 
Gypoaoro cranxa 11, kotopuA ycraHOBflcn c 
bo3m6xhoctvk> nepeMeiuenMii no paMd 12. yc- 
ranoBiieHHOM a pa6oseM koT/iOBane 13.Koxyx 

9 moxbt noAAepxcMBaTbcn na .aecy c no- 
Mombto. HanpMMep. TpyGoyK/iBAHMKoa (na no- 55 

. KasanuX 

YcrpoAcrao Ann pacuiMpennsi ckbbxmh 

MOXOT KM6Tb MHB6HT8pHtJ6 CexUMM 14 M 15, 
COeAHHBHHUe CO0TB6TCTB6HH0 C Tpy60A-lllf- 

AepoM 1 n c xoxyxoM 9. nanpuMap. c no- 
MOtubio ctaprn. 



YcTpocfcTBO A^n pactunpennsi CKBaxcMH 
pa6oT80T cnaAyKHUMM 06p330M. 

113 pa6oMero xoT/iobaHa 13 c noMOtubK) 6y- 
poBoro CTanxa 1 1 npoOypMBaeTcn nnonepnan 
cxBaxcuna ao bwxoa3 Tpy6w-/iMAepa 1 Ha no- 
BepxnoCTb b npneMHOM KOTnosane (ne noxa- 
bbh). KKOHuyTpy6w-iiwAepa 1 bmbcto CypOBOA. 

rOAOBKM npMCOOAMHJIIOT MH B8HTa pHyK) C6X- 

Umk> 14, x xonuy cexuwi 15 4 npHCoeAMn»x>T 
icoxcyx 9, noAAepxMBacMuA Tpy6oyx/i*AHnxa- 
mh. 3iaTCM BK/ixwaiOT npwBOA Bpaiuennn 6ypo- 
Boro cranica 11, kotopwA. npnaoAMT bo 
Bpautenne npmoAHoA Ban 2 w xMHeManwecxn 
coeAHHOHHuA c hmm Bail 3 pa6oMero oprana. 
flpw BpaujGHMH aana 3 kbtkm 5 oOxotubbiotcii 
no 3a6oio pacuiHpneMoA cxaaxMnu, npOM3Bo- 
A« ynnoTneHHe rpyma a paAHanbHOM Hanpaa- 
/leHMM. ocymecTanflA npoTacxMBaHwe 3a co6oA 
xoxcyxa 9. B oiynae Heo6xoAMMOcxn Aononnw- 
Teiibnoe ycnnne Ansi npotacxMBanna xoxyxa 9 . 
Moxnd C03AaaaTb noAdTMHKOM 6ypoBoro 
CTanxa 11, kotopuA nepeAaet ycmue sepe3 
TpySy-nMAep 1 w pc6pa 10 xoyyxy 9. flpn stom 
pa6omiA opran pasrpyxen ot oceBux ycMAMA 
noAaTMMxa Gypoaoro craHxa 11. npn acrpeHe 
pa6oM6ro opraHa, HanpMMep. c BanynoM xamcM 
5 BAaa/iMBdior ero a rpynT, ecnn ho3BOiiflxrr 
pa3Mepu aanyna. Ecam pa3Mepu aaiiyna ne 
no3ao/iax>T KdTxaM 5 BA^BMTb ero b rpynT. to 
bo BaaMMOAeAcTBMe BCTynax>T pe6pa 10, xoto- 
pue npeAOxpanaioT kbtxm 5 m Becb pa6o*mA 
opran ot nonoMox. npn stqm paccToaHMe 
MexAy cocoahmmm pe6pdMM 10 no nepwMerpy 
p^6onero oprana onpeAenaeTC* pacsernuM 
nyieM c yMOTOM xapaxTepMctMKM rpynTa. AMd- 
MeTpa pacuiMpneMoA cxaaxcMnu, yriia xonyc- 

HOCTM K3TK0B 5 M MX XOrtHHeCTBa. PoOpB 10 
BOCnpMHMMdK>T na ce6fl M3rH6atOIUMA mo- 
MeHT. BoannxaiomMA npn snucuBdHMM cncxe- 
mu Tpy6a-iiMAep 1-xoxyx 9 a aaAaHnyio 
KpMBonMHeAHyio TpaexTopnio, npeAOxpanaa 
ot yKa33HHux Harpy 30X pa6o*wA opran, hto 
AononnMTenbHO noBuutaeT naAexcnocTb ero 
pa6oTw. 

flpn pacuiMpeHMM CKBaxcMnu 6ea npo- 
XiiaAKM xoxcyxa 9 ycrpoAcrBO pa6oraeT anajio- 

TMMHO. B 3TOM CHyMflG KOXyX 9 HO 

npMcoeAMnaxrr x mh BenTapHoA cbkhmm 15 m 
nocneAHaa npM nepeMetuenMH ycrpoACTsa b 
rpyHTe BunonnaeT ponb cra6MiiM3aTopa na- 
npdBAenMa pacujMpeHMa. Ctb6m/] M3a umm na- 
npaBnenMsi pacutMpaeMoA cxBaxMnu 
cnoco6crByeT xaioxe m Han mm we pe6ep 10. B 
A8hhom cnynae Bxnx^eHMe npnaoAS noAaTMM- 
xa GypoBoro CTamca 1 1 moxho ne npoM3BO: 

AMTb. 

OopMy/ia M306 P6T6HMM 

YcrpoACTBo Ana pacuiMpenMfl cxaaxcMn. 
BPUiiosaxiiuee Tpy6y-/iMAep, xoxcyx, pa Comma 
^opran, oamh xoneii xoToporo coeAMnen c Tpy- 
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6oft-n«AepoM. a APY rnfl - * «>*cyxoM c aos- 

MOXHOCTkK) BpamSHMH. H fipMBOAMO* Ban. 

CKpetuieHHuft c paOwMM opraHOM. o * n m m a- 
» « • e c a reM, mto. c ueawo hoBMUieHM* 
nafle*MOcni e pa6oTe. pa6oMM* opraM aunon- 
H6H e BMfle KOHiwecKoro pacitaniBaiomero 

M6X8HM3Ma C 3KCUeMTpMltOBUM 99110*4 M C KO- 
HMMeCICMMM KaTKaMM. yCTaHOB/ieHMMMM H8 



aitcueMTpMitoaoM aaay, m npcwwifcHbia ocm ko- 
Topux pacnono*eHM noA yr/iOM k npoAoawHO* 
ocm paCoMoro opraMa. npM stom ycrpoOCTBO 
cxaOxeHO pe6paMt». cmmm8tpmmho pacocnor 

XQHHUMM OTHOCHTe/lWHO npOAOAbHOH OCM p»- 

Coqero opraHa, kohiim kotopwx aanperweMM 
Ha wapy*Hux noaepxMOCtwx TpyOu-aMAepa n 
Koxyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe I, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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